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Rapid Science Synthesis*

Questions G, H — Regional Background Os: Satellite, P-3 data
* Regional influence on Houston air quality
(Wallace McMillan, Brad Pierce)

Questions A, C, D, E — Emissions
e Modeled isoprene concentrations vs. 2000 observations
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Question B — Mixed Layer Height: Moody Tower data
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Questions G, H — Regional Background Os: Satellite, P-3 data
e Regional influence on Houston air quality
(Wallace McMillan, Brad Pierce)




Regional Influences During Aug 30 - Sep 02, 2006
Houston Ozone AQ) event

Synthesis of EPA AIRNOW, NOAA P3, NASA AIRS measurements
and RAQMS chemical analyses

Wallace McMillan (U. Maryland Baltimore County)
Brad Pierce (NASA Langley Research Center)
Jassim A. Al-Saadi (NASA LaRC)

Juying Warner (JCET/UMBC)

With thanks to
Tom Ryerson, John Holloway, Dirk Richter,
Chris Barnet, Walter Wolf
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NOAA P3 measurements are used to assess model predictions
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Model Verification: RAQMS vs P3 (Holloway) CO 08/31/06

RAQMS _nmhc_assim_2x2_ud_ambercoskm CO(ppbv) CO_NP3_200603831_RE.ict

NOAA P3
measurements provide
verification of regional
scale predictions and
satellite measurements
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Boundary Layer Wildfire Influences 20060831

(Ensemble average emission rates computed from 0-10 day wildfire trajectories
found within boundary layer)

MODIS TERRA/AQUA Fire Counts, 10 days ending 20060831

2
log19{molecules/cm3/sec)

Predicted regional scale, boundary layer CO enhancements along P3
flight track are influenced by long-range transport of North Western
wildfire emissions.



Near field Boundary Layer Wildfire Influences 20060831

(Ensemble average emission rates computed from 0-48 hr wildfire trajectories
found within boundary layer)

MODIS TERRA/AQUA Fire Counts, 24hrs starting 12Z 20080831

2
log19{molecules/cm3sec)

Observed, finescale boundary layer CO enhancements along P3 flight
track are influenced by recent local biomass burning in Northern
Louisiana.



AIRS vs RAQMS Total Column CO 20060831
(AIRS observation operator applied to RAQMYS)

RAQMS_RET Total Column CO 20080831 AIRS Total Column CO 20060831
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2.4

AIRS provides verification of model predictions and a regional
context for P3 measurements: CO, O,, H,O, Temperature
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Pressure (mb)

AIRS CO Curtain along P-3 Flight-track: 20060831
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P-3 In Situ CO vs. AIRS Retrieved CO at P-3 Pressure: 20060831
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Summary

« Synthesis of Houston AIRNOW, NOAA P3, NASA AIRS
measurements, and RAQMS predictions:

— AIRS provides regional context for interpretation of ground and
airborne measurements.

— Model and trajectory analysis provides link between local air
quality and regional observations.

— Comparisons to P3 guide interpretation of model predictions and
AIRS retrieved boundary layer CO enhancements.

* Results suggest:

— Up to 30 ppbv regional scale O; enhancement contributed to
Houston air quality August 30-September 2, 2006.

— Near-field (Louisiana) and remote (Pacific Northwest) biomass
burning contributed to the regional scale enhancement.






Pressure (mb)

AIRS H20 Curtain along P-3 Flight-track: 20060831
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P-3 In Situ H20 vs. AIRS Retrieved H20 at P-3 Pressure: 20060831

H20 Mixing Ratio (g/kg)
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Questions A, C, D, E — Emissions
 Modeled isoprene concentrations vs. 2000 observations
(Elena McDonald-Buller)




Comparisons Of Modeled and
Observed Isoprene Concentrations
In Southeast Texas

The University of Trexas at Austin
Center for Energy and Environmental Resources
and
ENVIRON! International Corpoeration




Objective

m Compare isoprene concentrations recorded using
ground and aircraft measurements collected during|the
Trexas Air Quality: Study’ 2000 to moedel predictions; this
provides; the starting point for the science synthesis
guestions dealing with biegenic emission Inventores

u Comparisons of predictions ofi eulerian models (CAlVIX)
with ground and! aloft (Electra and G-1) measurements




Modeling Methodology

m Biogenic Emissions Modeling:
GloBEIS v. 3.1
Landi cover/land use data from Wiedinmyer et al. (2001) for Texas

Surface temperature from interpolation of NWS and other data

PAR fluxes from University of Maryland and NOAA for the GEWEX
GCIP

Wind speed and humidity from MMS.

a  Air Quality Medeling:
CAMx v. 4.03
August 22-September 6, 2000 episode with nested regional/urban
grid
Base 5b emission inventories from TCEQ SIP moedeling
CB-IV chemical mechanism




Aircraft and Ground Data

NCAR Electra aircrait operated by NOAA

Canister samples collected at 600-700 m AGL in the late morning to

early afternoon. Isoprene concentrations measured using FID and
MS

Continuous measurements with' a PTR-NMS operated: by the
University ofi Innsbruck

BNL G-1' aircraft

Canister samples at 400 and 600 m AGL during the daytime.
Samples analyzed by GC.

Auto-GC and other measurements at five surface
monitoring stations: La Porte, Clinton, Deer Park, Bayland
Park, and Aldine.

One-hour average concentrations




Modeled Isoprene vs. Surface Data
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ISOP concentration (ppb)

Modeled Isoprene vs. Surface Data
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Modeled Isoprene vs.
Aloft Canister Samples

Date of
sample

collection

Number

of pairs

Mean (ppb)

Observed

Predicted

Mean ;g /Mean s

MNB
(%)

8/25

14

0.37

0.38

1.0

37.

8127

17
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0.28

0.7

3.

8/28

18

0.36
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0.9

-37.
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-15.
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Summary

Results present a complex and ambiguous picture of modeled isoprene
concentrations

Modeled ground-level isoprene concentrations are aifactor of 2-3' higher than
observed values at all sites.

Mean predicted isoprene concentrations and NOAA aircraft canister
observations are reasonably consistent, although the model tends te under
predict obsenved concentrations. Agreement between mean predicted isopremne
concentrations with BNL G-1 aircraiit canister concentrations IS quite good.

Agreement between mean moedeled and PTR-MS ebservations aloit im Waller
and Montgomery: Countiesis good, but model under predicts mean observed
concentrations over Harris County urbani area and aloft of surface monitoring
sites, with some differences, between sites andlepisode days.

Process Analysis indicates that dominant processes (emissions, chemical loss;
and vertical transport) are similar between episode days and between urban
and rurallsites, but relative rates of processes and importance ofi horizontal
transport exhibit variability between days.




Model sensitivity studies

m Model systematically predicts larger ground
concentrations compared to ohservations

u Modeled mean concentrations are in good agreement
withy aircralt measurements

m Sensitivity studies performed! examining both
uncertainties in the inventory andl other model
uncertainties:

Change vertical mixing

Systematic siting| bias for ground stations

Effect of underprediction ofi free radical concentrations
Possible land cover changes and drought effects

Allfare potentially important; TexAQS 2000 data do net allow us
to distinguish between these causes




Implications for TexAQS i

s Need for better characterization of vertical
mixing andi spatiall gradients of Iseprene,
as well as chemical |oss precesses.

Radical related measurements: at Mieody
Tlower and frony NOAA P-3

Vertical mixing structure from LIDAR
measurements

Updating ofi landcovers
VMeasurements ofi Iseprene reaction products




Question B — Mixed Layer Height: Moody Tower data
(Ryan Perna, James Flynn)

Question I — Chemical mechanisms: Moody Tower data
 Ozone and radical production
(Xinrong Ren, Jingqiu Mao, Bernhard Rappenglueck,
Barry Lefer)

Questions A, C, D, E — Emissions: Moody Tower data
e Aerosol production
(Casey Anderson, Luke Ziemba, Dean Atkinson, Olga
Pikelnaya)



Some Results from the
UH Moody Tower

« Meteorology Overview of
September 6-7

Ryan Perna, James Flynn

* Photochemical Processes

Xinrong Ren, Jingqiu Mao, Bernhard
Rappenglueck, Barry Lefer, Jochen

Stutz, Michael Leuchner

 Aerosol Formation

Casey Anderson, Luke Ziemba, Dean
Atkinson, Olga Pikelnaya

NOTE: All data preliminary




TCEQ, goes-12 vas70 2006/09/06 12:39:26 UTC




TCEQ, goes-12 vas70 2006/09/07 13:09:28 UTC




TCEQ, goes-12 vas70 2006,/09/08 13:08:28 UTC




Preliminary Observed Data at Moody Tower (Sep. 6 — Sep.
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O3, NO, NOx (ppb)
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NO3 (ppt)

OH, HO,, and NO, observations
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Mass Concentration (ug/m3)
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Vacuum Aerodynamic Diameter (nm)
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